Abstract Prescription medications are commonly used for children with autism spectrum disorder (ASD); however, there is little research regarding how the effect of medication is monitored across settings once prescribed. The present study addressed this issue for children with ASD in school by administering a questionnaire to teachers of students with ASD who were and were not being given medication. Specifically, the questionnaire assessed the teachers' knowledge about whether the child was being given medication, and whether behavior changes or side effects were being communicated in any way to the child's family and prescribing physician. The results showed that for children who were being given medication, fewer than half of the teachers reported knowing the child was being given medication. For those children who were not being given medication, only 53 % of the teachers reported correct information for their students. Of the teachers who knew their students were being given medication, all reported that they were not conferring with the child's prescribing physician regarding behavioral observations or side effects. Whether teachers are blind to the medication types and dosage the students are being given or not, some type of communication to physicians about the children's behavior at school is important. Given the importance of monitoring medication for children with ASD, implications for system change, for professionals and for funding agencies, are discussed.
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Introduction
The prevalence of prescription medication use among children with autism spectrum disorder (ASD) is high and increasing (Aman, Lam, & Van Bourgondien, 2005; Green et al., 2006; Mandell et al., 2008; Oswald & Sonenklar, 2007; Witwer & Lecavalier, 2005) . It has been estimated that 30-60 % of children with ASD are being given at least one prescription medication (Rosenberg et al., 2010) and that many medications are routinely prescribed (Leskovec, Rowles, & Findling, 2008; Posey, Sigler, Erickson, & McDougle, 2008) to treat a variety of behavioral symptoms (Coghill, 2003; Volkmar, Lord, Bailey, Schultz, & Klin, 2004; Volkmar, Weisner, & Westphal, 2006; Williamson & Martin, 2010) . Once these children begin taking prescription medication, they are likely to continue to take medication for at least several years (Coghill, 2003; Ebensen, Greenberg, Seltzer, & Aman, 2009) , and prescription medication costs for children with ASD are significantly more than for children in general (Liptak, Stuart, & Auinger, 2006) . Thus, the issue of monitoring benefits and side effects over time is important, and research is needed to evaluate the coordination of monitoring. Gringras (2000) and Gringas and McNicholas (1999) offer suggestions for medication assessment as well as monitoring prescription drug use in children. In both articles, they recommend observations in everyday settings, such as school playgrounds, to monitor effectiveness and side effects. They also stress the importance of communication between the prescribing physician and the child's teacher, as children are at school for many of their waking hours (Gringras 2000) . Other researchers suggest similar behavioral strategies for assessing whether the medication is having an effect (McCracken, 2005 ). Yet, in spite of the recommendations, experts in the field indicate that such guidelines may not be followed, and monitoring practices frequently are not based upon objective observations in natural environments, such as the child's school (Morgan & Taylor, 2007) . Research is needed to determine whether, in fact, the guidelines regarding medication monitoring are actually being followed for children with ASD.
Further complicating the communication required to monitor medication effects, Raffin (2001) argues that since ASD is a complex diagnosis, a multidisciplinary approach should be taken so that the treatment decisions for each child can be based on perspectives from a variety of disciplines establishing common knowledge about the child. Such an approach involves the coordination of information across professionals, including the family, teachers, and other specialists who regularly interact with the child, and may result in improved practices relating to medication prescribing and monitoring (Myers & Johnson, 2007) .
Although a plethora of literature exists on the types of medications that are being prescribed, the influence of coordinated feedback on prescription practices as well as the procedures for monitoring drug use has not been carefully studied (Scahill & Martin, 2005) . A lack of collaboration among professionals with regard to medications has been documented with populations other than ASD, including various developmental and learning disabilities (Vereb & DiPerna, 2004) as well as attention deficit hyperactivity disorder (ADHD) for which prescription medication use is widespread (Castle, Aubert, Verbrugge, Khalid, & Epstein, 2007; Weithorn & Ross, 1975) . Similar to the recommendations made by experts in the field of autism, researchers in these other areas have stressed the importance of having the prescribing physician combine information from parents and teachers in the decisionmaking process (Swanson, Lerner, March & Gresham, 1999) . Specifically, these authors assert that teachers are in an excellent position to report on whether the medication is having a beneficial or adverse effect on behavior. In fact, close monitoring of medication effects may be even more important for children with ASD than children with ADHD because children on the autism spectrum are often prescribed medications with more serious and common adverse effects than stimulants to manage irritability and aggression (Matson & Dempsey, 2008; Robb, 2010) .
Although there are studies reporting the coordination of medication monitoring for children with ADHD (Anderson & Walcott, 2009; Gureasko-Moore, DuPaul, & Power, 2005) , their conclusions cannot be assumed to apply to the care of children with autism. For example, children with ASD tend to be in classrooms with smaller teacher to child ratios and more active parent participation than the classrooms of most children with ADHD. Also, because there tends to be more support by teams of professionals with expertise in special education and related disciplines (e.g., speech and language therapists) than for children with ADHD, one might expect the possibility of an increased level of collaboration across providers of students with ASD. Given the common use of medication or a combination of medications among this population, as well as the potential risks due to lack of monitoring, research in this area may be particularly informative. Without careful monitoring, medications may be ineffective and/or may even have harmful side effects, including weight gain, fatigue, tremors, drooling, tardive dyskinesia, greater pulse rate and systolic blood pressure for individuals with ASD (Arnold et al., 2003; McCracken, 2005; Shea et al., 2004) . The benefits may outweigh the risks if improvements in behavior and learning are occurring; however, if such positive effects are not evidenced, or if deterioration of behavior occurs, the risk of side effects may not warrant continued use of medication (McCracken, 2005) .
The current study is an initial step in gathering information relating to current practices in medication monitoring for children on the autism spectrum. Given the high use of medication in this population, as well as the lack of literature on the monitoring of side effects and behavioral changes due to medication, this study asked: (1) Are teachers knowledgeable regarding whether or not their students with ASD are being given medication? Further, since there may be behavioral side effects of specific medications and dosages that could positively or negatively influence the child's response to learning tasks, we asked: (2) Are teachers knowledgeable about the specific type and dosage of medication their students with ASD are prescribed?; and (3) Is there coordination of information between the teachers and the families of children with ASD and the prescribing physician? In order to answer these questions, teachers of children with ASD who were on prescription medication were asked to fill out a questionnaire. Teachers of children with ASD who were not on prescription medication were also asked to fill out the questionnaire in order to have a comparison group.
Method

Participants
In order to select participant children, 115 parents of students with ASD in schools in Santa Barbara and Los School Mental Health (2013) 5:48-57 49 123 Angeles Counties were surveyed. All of the students were also receiving in-home behavioral intervention services from Santa Barbara and Los Angeles agencies specializing in behavioral intervention for children with ASD. The students: (1) had a diagnosis of ASD by a community provider and confirmed by our Centers according to the DSM criteria (APA, 2000) after a comprehensive evaluation; (2) were in pre, elementary, or middle school under the category of autism and were fully included in regular education classrooms or enrolled in special day classrooms for students with disabilities; (3) spent the majority of the school day with one teacher; and (4) the child's primary care provider (all were parents) agreed to provide information regarding medication. All of the participants had Individual Education Programs (IEPs), all had case managers, and in-home state-funded programs that included parent education. Parents were surveyed to determine whether their child was taking prescription medication. Of the 115 surveys administered to parents, 100 were returned. Of the 100 returned, 19 parents reported that their child was taking prescription medication. These parents and their child's teacher (parent-teacher pairs) were asked to participate in a survey study. Fifteen of the 19 parents and teachers agreed to participate. Of the 4 who did not agree to participate, 3 were parents and 1 was a teacher. In order to create a comparison group for the 15 participants who were being given medication (and whose teachers and parents agreed to participate), the first 15 children who were not taking medication and who were relatively similar in mean grade, age, and gender were invited to participate and all of the children's parents and teachers agreed. None of the 30 children who participated had the same teacher. Demographic data and medications each child was prescribed are provided in Table 1 .
Measures
The measures used in this study included an Outside Treatment Record Form completed by the child's family (see Appendix 1), which asked the child's family if their child was currently taking a prescription medication, what type and dosage, the length of time the child was taking medication and the prescribing physician. The Medication Questionnaire form was completed by the child's teacher (see Appendix 2). The questionnaire included items such as: Is the child taking any medications? If the teachers reported that the child was taking medication, they were asked what medication is the child is being given and the dosage. Finally, the teachers were asked questions relating to the coordination of medication information. In this section on the questionnaire, the teacher had the option to report whether the information was coordinated through data collection, phone conversation, meetings, or in a way that was not listed. In addition, the questionnaire provided a space to report the frequency of the coordination of information.
Procedures
A copy of the Outside Treatment Record (Appendix 1) was given to all families. Next, the parents were asked for permission to contact their child's teacher regarding his or her knowledge of the medications. If the parents consented, then either the primary researcher of the study or the program supervisor/clinician of the treatment team working with the family at home went to the child's school to give the questionnaire to the teacher in person. The questionnaire was given to the teachers as close as possible in time after the parents provided consent to contact the teachers.
Results
Descriptive statistics were calculated to determine how many teachers in each group correctly reported whether or not the children were taking medication, the type and dosage of the medication, and whether they reported information to the prescribing physician regarding observed behavioral changes and/or side effects. Although the two groups were relatively similar on many demographic variables, ethnicity was different between groups, with many fewer Hispanic children in the medication group. The two groups also differed slightly with regard to age levels. The first question asked in this study was ''Are teachers knowledgeable regarding whether or not their students with ASD are taking medication?'' The question asked on the questionnaire was ''Is the child taking any medications?'' The specified options for an answer were ''yes,'' ''no,'' and ''I don't know.'' Figure 1 shows results regarding whether or not the teachers knew whether their participating students with ASD were taking medication. For this group, 60 % of teachers reported correctly that their student was taking prescription medication, and 40 % reported not knowing whether the child was being given medication. A Chi-square goodness-of-fit test was run on the data to see whether the teachers' responses differed from chance responding (Cohen, 1977) . This test was selected because it can be applied to small sample sizes with nominal data and does not require an assumption of normally distributed data (McDonald, 2009) . The expected values for the test were assumed to be equal for all three possible answers, ''yes,'' ''no,'' and ''I don't know,'' to the question about if they knew that the student was being given medication. An alpha level of .05 showed that the observed values were significantly different than the expected values, c 2 (2, N = 15) = 8.4, p = .015. These results show that the teachers were more likely to answer either: (1) correctly that the student was on medication or (2) that they did not know whether the student was being given prescription medication. Figure 2 shows the teacher report results for the students with ASD in the comparison group who were not taking medication. The results indicate that 53 % of teachers reported correct knowledge of the medication status of the child. That is, their responses confirmed the parents' report that the child was not being given any medication. Thirteen percent of teachers reported incorrectly that their students were being given medication when they were not. Thirtythree percent reported that they did not know whether or not the child was being given medication. A Chi-square test was also run on the data from this group. The expected values were that the teachers would respond equally across the three possible answers. For the data from this group, it was found that the teachers' observed responses were not significantly different than the expected rate of responding, 123 c 2 (2, N = 15) = 3.6, p = .17. This means that the teachers did not mark any one answer more than the others at a greater than chance level, indicating that as a group they were not knowledgeable about whether or not the children with ASD were being given medication. The results from question 1 suggest that, as a whole, the teachers have very little knowledge regarding whether a student in their classroom with ASD is being given medication/s.
When comparing the two groups, a similar percentage reported correct knowledge about whether or not the child was being given prescription medication. While none of the teachers of children being given prescription medication reported incorrect information, two of the teachers of children not being given prescription medication reported that the children were being given medication. In both groups, many teachers reported that they did not know whether or not the child was being given prescription medication. The Chi-square results show that while the teachers of children who were being given medication were more likely to report that the children were being given medication or that they did not know, for the non-medication group, teachers did not mark any one answer more than the others at a greater than chance level.
The second question asked in this study was ''Are teachers knowledgeable about the specific type and dosage of medication their students with ASD are prescribed?'' Figure 3 shows results of this question. Of the 60 % of teachers who correctly reported that the child was being given medication, 55 % of those teachers reported correct information regarding what type of medication the child was being given. Eleven percent reported correct information regarding the dosage the child was being given. Thirty-three percent of the teachers reported not knowing either the type or dosage of medication. That is, only about half of the teachers reported correct information about what medication/s the child was prescribed, only 11 % had information regarding the dosage, and a third reported having no information whatsoever regarding either medication type or dosage.
The final question asked was ''Is there coordination of information between the teachers and the families of children with ASD and the prescribing physician?'' Again, this question was asked to the 60 % of teachers who correctly reported that the child was being given medication. Figure 4 shows that none of the teachers reported that they were providing any type of information regarding positive/ negative behavior changes or potential side effects to the child's prescribing physician. Fifty-five percent in this group reported that they did provide information to the child's parents regarding the child's overall behavior, but none reported collecting systematic data. This information was reported on the questionnaire under the ''Other'' category when asked how information is coordinated with the child's prescribing physician. One teacher reported Fig. 3 Teacher report of the specific type and dosage of medication their students with ASD are prescribed providing general information on positive/negative behavior changes, although the teacher noted ''if necessary'', and four teachers reported providing information concerning side effects to the parents. Overall, the teachers had no contact with prescribing physicians, and no systematic reporting system was employed.
Discussion
Similar to the results related to this question in the ADHD literature (Gureasko-Moore et al., 2005; Haile-Mariam, Bradley-Johnson, & Johnson, 2002) , the findings of this study indicate that although some teachers had accurate information about whether the child is on medication, most teachers of children who were medicated did not know the medication type and dosage. Furthermore, none of the teachers reported that they were providing medication information to the children's prescribing physicians. Given the call in the literature for monitoring information regarding medication across professionals, it is interesting that in practice, it is uncommon. The outcome of this research is similar to the results of studies with ADHD students indicating that there is very little exchange of information regarding medications. Swanson et al. (1999) reported on the consensus of a National Institute of Health (NIH) panel which concluded there is an existing disconnect between physician-related services and school-based services for children with ADHD. This study shows that there is an analogous gap between physician and schoolbased services for children with ASD. Despite the fact that the students in this study had more intensive interventions with highly educated special education staff than many children with ADHD who participate in regular education classes with few or no ancillary services, there was still very little communication in regard to medication. These results suggest a need to develop a collaborative model so that family members, education personnel, and medical professionals can enhance their effectiveness in evaluating the effects of medication on the behavior of students with ASD.
The use of psychopharmacology for children with ASD is increasing (Gerhard, Chavez, Olfson, & Crystal, 2009) , and there remains a lack of knowledge about the adverse side effects and long-term safety concerns of taking prescribed medication (Gerhard et al., 2009; Koelch, Schnoor, & Fegert, 2008) . The Food and Drug Administration (FDA) has approved unrestricted risperidone use for this population. Risperidone is becoming widely used to treat various behavioral symptoms of autism including aggression and self-injury. According to the findings of the current study, many physicians appear to prescribe without gathering information of the beneficial or harmful effects of the medication from teachers. Keeping track of the effects of a medication, including biological information before, during, and following treatment (e.g., height, weight, sexual maturation), as well as behavior change is important to assess whether prescribed medications are effective. In addition, the side effects for some medications commonly prescribed for individuals with autism can include weight gain, constipation, fatigue, insulin resistance, tardive dyskinesa, and seizures (Troost et al., 2005) . These side effects may be short-or long-term and should be monitored. Although it is easier for a prescribing physician to collect systematic measures of a child's weight than a child's behavior, behavioral data are critically important and gathering these data have been recommended by many experts in the field (Gerhard et al., 2009; Oswald & Sonenklar, 2007; Steinberg-Epstein, Book, & Wigal, 2011) . Recruiting teachers as partners to report the monitoring of medication effects may be an important component for ensuring the highest-level care for the child (Foy, Kelleher, & Laraque, 2010) . Models of systems for communication between parents, teachers, and physicians should include steps pertaining to all of these aspects of medication monitoring.
When considering models for coordinating medication treatment, our findings raise another important consideration related to the path of communication. Several teachers reported providing information to the child's parents. There are advantages and disadvantages associated with relying solely on the parent as the conduit of information between behaviors observed by the classroom teacher and the prescribing physician. Parents of school age children with autism are frequently under heavy stress that could potentially cloud reporting information (Dabrowska & Pisula, 2010; Hall & Graff, 2011; Hastings, et al., 2005) . However, since many teachers feel comfortable talking to 
123
parents about the child's medication, parents may be an ideal conduit for providing data collected at school to their pediatricians. Further, if parents were also able to collect objective and systematic data from teachers, this information could be beneficial in assessing the effects of the medication. For example, the use of behavioral log-forms that can be sent to prescribing physicians' offices on a monthly or other regular basis is another practical and systematic method that can be explored to make sure there is a regular and correct information exchange (Galinat, Barcalow, & Krivda, 2005) . Alternatively, other specialized staff, such as school nurses, may be helpful conduits for providing information from teachers to prescribing physicians. Identifying practical and efficient pathways for sharing school data with prescribing physicians is an important part of the careful monitoring of medication effects, particularly because low agreement has been found between teachers and parents relating to ADHD symptoms (Wolraich et al., 2002) . Although our findings pertain to the role of teachers in the monitoring of behavior related to medication use, effective communication requires active collaboration on both ends of the communication. Pediatricians of children being administered medication for ADHD have reported that they would like to receive more information from schools (Haile-Mariam, et al., 2002) ; however, a study of the practices of psychiatrists suggested that even when school data were provided to psychiatrists to inform prescribing practices, the psychiatrists tended to place little value on these data and did not regularly attempt to collect data from teachers in their practice (Pliszka et al., 2003) . Systems used to achieve collaborative care coordination may have to include procedures for educating some physicians and some teachers about the importance of sharing information and how the information from others can enhance their prescribing practices and their teaching practices.
There are several areas that would provide interesting avenues for future research given the results of this initial preliminary study. First, the sample size of this study was small. A larger sample size with more detailed information about the medications and characteristics of the teachers, students, and parents would allow investigators to understand the perceived benefits of sharing behavioral information from schools with physicians. The perspectives of parents, teachers, and physicians on this issue could be helpful for improving coordination of care. Related, while the groups in this study were relatively similar on many demographic variables, ethnicity was different between groups, with more Latino children in the group who were not being given prescription medication. Given the design of this study, it is unlikely that child and family ethnicity affected the results; however, the role of family's and professionals' race, ethnicity, and culture on this type of care coordination has not been studied and may offer useful insights into the variability in practices. Also, with an increased sample size, additional Chi-square analyses could be done. In this study, we examined teachers' practices related to medication use and coordination of care. Clearly, coordinated care requires collaboration among many individuals and evaluating the practices and beliefs pertaining to communication across settings would improve our understanding of this area. For example, parents may have concerns about confidentiality that may prevent physicians and teachers from communicating about the education and medical practices being provided. Further, demographic data relating to variables such as student age, experience teaching, time spent with students, setting (general vs. special education), grade (pre-vs. elementary vs. middle/high school), and so on may also reveal some important variables that influence this system. In addition, out of the 100 families surveyed, only 19 % reported that their children were on prescription medication. This is lower than current statistics regarding the percentage of children with ASD who are on prescription medication (Rosenberg et al., 2010) . One possible reason for this is because these families were receiving behavioral treatment services, and therefore, a large percentage of them may not have found the need for adjunctive medication treatment. Finally, it would be helpful to have empirical studies documenting the benefits for children with ASD who receive coordinated care with consistent and informed communication between parents, teachers, and physicians compared to those without such care. The studies show that teachers who collect regular behavioral data have better performing students (Farlow & Snell, 1989; Fuchs & Fuchs, 1986; Koegel & Koegel, 2012) . It would be helpful to have similar data regarding the benefit of monitoring information related to the prescribing practices of physicians.
The current study identified a problem in current practice. These findings represent an important start to the research needed to design coordinated systems of care and communication models for children with ASD. Future research is warranted to assess whether systematic monitoring and coordination of information across professionals for the treatment of a child with an ASD results in improved performance and outcomes. This coordination may be helpful for ensuring that children with ASD receive optimal services, and the present study suggests the importance of system change regarding reporting standards. In short, there may be benefits to working as a collaborative team in regard to prescription medication use, with relevant individuals from the child's home and school in close coordination with the prescribing medical physician. 
